Abstract: Sodium Hydrogen Sulfate supported Red Sea Sand is a novel, mild, less expensive, economic and reusable heterogeneous catalysts used for the synthesis of widely used pharmaceutically highly active moiety, 3,4-dihydropyrimidin-2(1H)-ones/thiones by the multicomponent Biginelli condensation of coupling between aromatic aldehydes, active methylene compounds and urea/thiourea prepared by both conventional and microwave irradiation method . The advantage of this proposed scaffold synthetic protocol is its operational simplicity, normal reaction conditions, comparatively high Yields, less reaction time required, reusable and recoverable catalytic medium with less use of solvents with the eco-friendly methodological procedure specially resulted obtained by Microwave irradiation are more convincing as compared to conventional method.
Introduction
DHPMs are multifunctionalised compound generally formed by multicomponent condensation reactions approach posses key role playing central templates 1 heterocyclic rings that not only shows structural diversity but also wide range spectrum of Pharmaceutical /biological as well industrial applications such as antimicrobial 2 , antitumor e.g. moastrol3 and antifungal activities 4 , also considered highly important for drugs and agriculture chemicals [5] [6] ,DHPMS besides having remarkable pharmacological efficiency and are also described as potent mimics of dihydropyrimidine calcium channel blockers [7] [8] , these are used for treatment of cardiovascular diseases 9 Anti-HIV agents e,g. Batzelladine 10 , anti-tubercular activity 11 , anti cancer activity 12 , CNS activity 13 , analgesic activity 14 , etc besides these synthesized scaffold moieties, some naturally occurring biologically potent dihydropyrimidines were also reported 15 The first classical procedure was proposed by the Italian chemist Pietro Biginelli in 1885 for the synthesis of 3,4-dihydropyrimidin-2(1H)-ones/thiones, which involves a three-component one-pot condensation of benzaldehyde, ethyl acetoacetate and urea/thiourea under strongly acidic conditions and long reaction times 16 In recent years several methods and techniques for the synthesis of dihydropyrimidines and its derivatives have been developed to improve and modify this reaction promoted by Lewis acids such as Y(NO 3 27 and silica chloride, 28 as well catalysts supported by some natural , non metallic, nontoxic materials were also employed such as KF-montomorillonite 29 and Red Sea Sand 30 . these improved methods with the use of variety of catalysts, solvents , techniques were reported which still suffers from many major drawbacks that is excess use of acidic catalysts, use of bulky and hazardous mediums / solvents, vigorous reaction condition, highly toxic chemicals were abundantly used and were completely against not only principles of green chemistry but also acts environment destroying factors. To overcome all the deficiencies new innovatively diversified techniques such as Microwave irradiation, 31 Ultrasound irradiation, 32 High speed Ball Milling 33 and Solid phase solvent free technique 34 were introduced, some of the above protocols still suffer by one or another way. Therefore, to overcome these limitations, the introduction of a simple, eco-friendly, milder, nature serving and more efficient methods accompanied with higher yields are needed. Sodium hydrogen sulfate (NaHSO4.H2O) 35-36 supported by Red Sea Sand has been demonstrated to be an efficient catalyst for several important reactions either directly or in support with some supporters 37 .
In continuation to this ,We have developed a simple and ecofriendly multicomponent Biginelli reaction that involves the use of catalytic amount of Sodium Hydrogen Sulfate dihydrate supported by an effective of amount of Red Sea Sand as highly efficient and replicable heterogeneous Catalyst for the synthesis of various 3,4-dihydropyrimidin-2(1H)-ones/thiones ( Figure  1 )by two techniques, Conventional and Microwave assisted method were used for this purposes, but the results obtained from the microwave assisted synthesis were more promising than conventional way of synthesis with excellent product yields (87-96%) in lesser time duration at mild reaction condition (Table 4 and  Table 3 ). Figure 1 
Results and Discussions
Some Special properties exhibited by Heterogeneous catalyst Sodium Hydrogen Sulfate dihydrate supported Red Sea Sand, are as eco-friendly Non-toxic nature, in a recent times received great attention due to the its eco-friendly nature, easily operational handling, thermal stability, mildness of the reaction conditions and economically least expensive attracted the attention of luminaries for organic synthetic purposes either alone or supported by some supporting materials.
It has been found that variation in catalytic amount as well supporting materials alters the product yield at large scale but it has been investigated that least effective amount of catalyst increase the yield of products .Generally different trials were performed and it has found that whether rate of reaction and yield were fairly increased over the amount of catalyst and it has found that 0.60g of catalyst with Red sea Sand as 0.40g, was appropriate amount to get yield of product in maximum, similarly fewer amounts gave a low yields even long reaction time and more amounts could not affect so much. Therefore the best effective catalytic amount taken and minimum required amount of Red sea sand supported was chosen as 0.60 g, 0.40 g respectively. Once the reaction completes the catalyst was recovered easily and reused successfully several times after due purification without lost of catalytic properties. The synthesis of product was obtained by applying conventional and microwave irradiation method using similar catalytic amount, the product yield obtained by microwave assisted method (Table-4) in least time durations was higher than obtained by conventional method (Table 3) .
Comparative studies for variety of catalysts were performed which loudly reflects the advantages of the present investigated work, the comparison of the results, time duration of the synthesis of 3,4-dihydropyrimidin-2(1H)-one (Table1) with some previously reported catalysts as well with two methods have also been tried. It has been found that the catalysts used Sodium Hydrogen Sulfate dihydrate supported Red Sand in our procedure has shown promised performance compared to other catalyst. (Table 1) .
Table1: Comparison of the results using differentcatalysts
Entry Catalyst Reaction time Yield% [ref] 1 Indium(III) halides, 5h 86 [21] 2 CaF 2 , 3.4h 83 [24] 3 Y(NO 3 ) 3 ·6H 2 O, 4.3h 75 [17] 4 Montmorilonite-KSF 8.5H 82 [29] 5 Sulfated tungstate 4h 80 [27] 6 NaHSo 4 -Red Sea Sand 1.4h/ 94/97
4.3min (This work)
A great interest in the field of organocatalytic reaction has increasing attracted the attention in the last decades attributed by chemical novelty , notable efficiency, ecofriendly nature and diverse selectivity of many organocatalytic reactions meet the standards of established organic reactions.
Our attempt has been focused on applying novel green organocatalyst for practical Biginelli reaction and we were interested in using Sodium Hydrogen Sulfate-Red sea Sand. Extensive literature survey indicates that Sodium Hydrogen Sulfate dihydrate supported Red Sea has never been reported as a heterogeneous catalyst for Biginelli reaction and the present work is the first report that introduces it as a catalyst as well the applying both conventional and -Gr een technique‖ Microwave irradiation Method. This catalyst is eco-friendly and easily accessible, facile recoverability in pure state and good yield makes it infinitely useful.
In order to investigate the catalytic efficiency of Sodium Hydrogen Sulfate supported Red Sea Sand the multicomponent condensation reactions of benzaldehyde, ethyl acetoacetate and urea (thiourea) with mole ratios of 1:1:1.5 were taken , the mixture was stirred on oil bath at 60-100 0 c for a period of 1.5hrs and 10ml ethanol as solvent was also added during conventional method ,compared to conventional technique, the microwave assisted method was performed with Biginelli reaction for same mole ratios , the mixture was stirred at the intervals for a duration of 7-8 min under solvent free conditions. In these experiments, different amounts of Sodium Hydrogen Sulfate dihydrate as catalyst with variable amount of supported Red Sea Sand (Table-1) , at different reaction conditions were used by applying both methods. It has found that the an appropriate amount of catalyst and supporting material increases the yield of product (Table 2) , the Red sea sand as natural, Least expensive, Nontoxic and easily recoverable supporter used with Sodium Hydrogen Sulfate dehydrate in different quantities worked effectively, the Collective and effective quantity of Supported catalyst was 0.60g/0.40g, which gave high results with without affecting the stereo-structure of synthesized Dihydropyrimidines (shown in table-2) The synthesis of Dihydropyrimidines were done by conventional method (Table 3) and Microwave assisted method (Table 4) , but comparative study interprets that results of later method was more promising than earlier method shown by tabulation data. 
Experimental

General Procedure
The authenticity of samples were compared with the physical data of all known compounds and found to be identical. The structural identity of 3,4-dihydropyrimidin-2(1H)-ones/thiones were confirmed by spectroscopic methods such as IR, Mass and 1 HNMR. The spectral and analytical data for the selected compounds are presented
Chemicals and Apparatus
All chemicals and solvents used in this work were of analytical grade (AR) quality and purchased from Merck and Loba Chemie and used without further purification. Deionized water was used throughout the experiments. The completion of reaction was checked by thin layer chromatography (TLC) on silica-gel-G coated plates and spots were visualized by exposure to iodine vapours. All the synthesized compounds were purified by recrystallization before the characterization. The products were characterized by IR spectra, 1H NMR. And MASS Spectroscopy. IR spectra were recorded on Alpha-Eco-ATR BRUKER instrument, 1H NMR (400 MHz, DMSO-d6). Microwave irradiation was carried out in a domestic microwave oven (LG Model MG 1742 WE). All melting points were measured in open capillary method and were uncorrected.
General procedure for synthesis of 3,4-dihydropyrimidin-2(1H)-ones/thiones
(a) Synthesis by Conventional/reflux conditions. Method A. To a mixture of Ethyl acetoacetate (10 mmol), aldehyde (10 mmol) and urea or thiourea (15 mmol) in 10 ml Ethanol and effective amount of Sodium Hydrogen Sulfate Dihydrate supported Red Sand (1.2g-0.8g) catalyst was added than mixture was stirred on oil bath for 2.4 h at 60-100 o C . The progress of the reaction was monitored by TLC (hexane/ethyl acetate 8:2). After completion of the reaction, the hot reaction mixture was filtered to get catalyst recovered, and the filtered was poured in 10 ml distilled water and kept at room temperature, than filtered and recrystallized from 70% aqueous ethanol.
(c) Synthesis of Solvent free microwave irradiation method. Method B. To a mixture of Ethyl acetoacetate (10 mmol), aldehyde (10 mmol) and urea or thiourea (15 mmol) in 10 mL Ethanol and effective amount of Sodium Hydrogen Sulfate Dihydrate supported Red Sand (1.2g-0.8 g) catalyst was added and the mixture was inserted in a domestic microwave oven (LG Model MG 1742 WE) at 800W and mixture was stirred properly at an interval of every minute for the duration of 7min. The reaction was followed by TLC. After completion of reaction, mass was cooled then the solid residue was dissolved in EtOAc and the mixture stirred till proper dissolve of product so that catalyst can be recovered and solvent was evaporated, the remaining solid product was recrystallized in aqueous EtOH (70%).The desired pure product(s) was characterized by comparison of their physical data properly and the spectral data of some new Dihydropyrimidines are given below. 
Spectral data for selected compounds
5-(Ethoxycarbonyl)-6-methyl-4-phenyl)-3,4-dihydropyrimidin -2(1H)-one
Conclusion
Sodium Hydrogen Sulfate dihydrate supported Red Sea Sand as a catalytic medium has shown excellent promising results both either conventional method or Microwave assisted method . Moreover the merits of this catalytic system has some novel properties such as low toxicity, low cost, easily handling, thermal stability, eco-friendly nature and commercial availability which makes it extremely different from other catalytic medias. The catalystic properties has been enhanced by the addition of supporting material, Red Sea Sand, a nonmetallic, non-hazardous,easily available at affordable cost and green chemistry favorable. In addition, the simple recovery and reusability of catalyst without losing catalytic activity, ease of separation of pure products, selectivity and high yields in comparison to the previous methods reflects some of the unique features of this reported methodology.
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